! K5Rec'dPCT/PT0 17NOV2O00 



10 : , US DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 

33339/206076 

US APPLICATION NO (If known, s 

To be 



INTERNATIONAL APPLICATION NO 

PCT/FR99/01165 



INTERNATIONAL FILING DATE 

May 17, 1999 



PRIORITY DATE CLAIMED 

May 22, 1998 



TITLE OF INVENTION 

MUTANT LACTOBACILLUS BULGARICUS STRAINS FREE FROM BETA-GALACTOSIDE 



APPLICANT(S) FOR DO/EO/US 

Laurent BENBADIS; Pierre BRIGNON; Francois GENDRE 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1 . £3 This is a FIRST submission of items concerning a filing under 35 U.S.C 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. £<] This is an express request to promptly begin national examination procedures (35 U.S.C. 371(f)). 
~J. M The US has been elected by the expiration of 1 9 months from the priority date (PCT Article 31). 
% M A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

: *4 a. LZ1' is attached hereto (required only if not communicated by the International Bureau). 

b. ^ has been communicated by the International Bureau. 

c. IZl is not required, as the application was filed in the United States Receiving Office (RO/US). 
H. M A English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

,|. 13 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. CI are attached hereto (required only if not communicated by the International Bureau). 

b. L"H have been communicated by the International Bureau. 

c. L"H have not been made; however, the time limit for making such amendments has NOT expired. 

d. ^ have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

An English language translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 
Items 11. To 16. Below concern other document(s) or information included: 

An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 

Other items or information: Statement in Support of Filing a Sequence Listing; printed sequence listing; computer readable disk. 





□ 


-5. 


□ 


10. 


□ 


Items 11 


11. 
12. 


□ 


13. 


El 




□ 


14. 


□ 


15. 


□ 


16. 





•' BS2Rec'cf- 17 NOV 2000 



U.S. APPLICATIONNO ilf kaown, pe&%C S* f5P)/ O *7 

To be assigned f\Q / / U U D O I 


INTERNATIONAL APPLICATION NO 
_.PCT/FR99/01165 


ATTORNEY'S DOCKET NUMBER 
33339/206076 


17. £3 The following fees are submitted: " 


CALCULATIONS | PTO USE ONLY 


Basic National Fee (37 CFR 1.492(a)(l)-(5)): 

Neither international preliminary examination fee (37 CFR 1 .482) nor International 

search fee (37 CFR 1 .445(a)(2)) paid to USPTO and International Search Report 

not prepared by the EPO or JPO $1)000.00 

International preliminary examination fee (37 CRF 1 .482) not paid to USPTO but International 
Search Report prepared by the EPO or JPO $860.00 
International preliminary examination fee (37 CFR 1 .482) not paid to USPTO but international 
search (37CFR 1 .445(a)(2)) paid to USPTO $71 0.00 
International preliminary examination fee (37 CFR 1 .482) paid to USPTO 
But all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 
International preliminary examination fee (37 CFR 1 .482) paid to USPTO and all claims satisfied 
provisions of PCT Article 33(l)-(4) $ 100.00 




ENTER APPROPRIATE BASIC FEE AMOUNT 


$ 860.00 




Surcharge of S130.00 for furnishing the oath or declaration later than O 20 Q 30 months 
from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 




..Total Claims 


10 -20 = 


0 


X $18.00 


$0.00 




^dependent Claims 


1 - 3 = 


0 


X $80.00 


$0.00 




iilULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $270.00 


$ 




%J TOTAL OF ABOVE CALCULATIONS = 


$ 860.00 




r|T] Applicant claims small entity status. See 37 CFR 1 .27. The fees indicated above are 
[deduced by one- half. 


$ 




ffS SUBTOTAL = 


$ 




ffrocessing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 
s- Sionths from the earliest claimed priority date (37 CFR 1 .492(f)). 


s 




TOTAL NATIONAL FEE = 


$ 860.00 




?4see for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must he accompanied 
irrfy an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property + 


$ 




%=' TOTAL FEES ENCLOSED = 


$ 860.00 






Amount to he 
Refunded 


$ 


Charged 


$ 



Kl A check in the amount of $ 860.00 to cover the above fees is enclose 

f~l Please charge my Deposit Account No. 16-0605 in the amount of $ 

A duplicate copy of this sheet is enclosed. 



to cover the above fees 



c. |3 The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 

Account No. 16-0605. 

Note: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1 .137 (a) or (b)) must be filed and granted to 
restore the application to pending status. 



SEND XlT/tZORRESPONDBNGtI TO: v 
SIGNATURE* 



SIGNA1 

REGISTRATION NUMBER 26,419 
ALSTON & BIRD LLP 

Post Office Drawer 34009 
Charlotte, NC 28234 
Tel. Charlotte Office (704) 331-6000 
Fax Charlotte Office (704) 334-2014 

Customer Number 000826 



"Express Mail" Mailing Label Number EL 432822785 US 
Date of Deposit' November 17, 2000 

I hereby certify that this paper or fee is being deposited with the United States 
Postal Service "Express Mail Post Office to Addressee" service under 37 CFR 
10 on the date indicated above and is addressed to BOX PCT, Attn: DO/US 
(PT$)/Assistant Cornrnissici*r for/p\tejits, Washington, DC 20231. 




CLT01/4452593vl 



09/700687 
532Rec'dPCT/Ffo 1? NOV 2000 

IN THE UNITED STATES DESIGNATED OFFICE (DO/US) 



In re: Laurent Benbadis et al. Attn: DO/US 

International Appl. No . : PCT/FR99/0 1165 
International Filing Date: May 1 7, 1 999 

For: MUTANT LACTOBACILLUS BULGARICUS 

STRAINS FREE FROM BETA-GALACTOSIDE 
ACTIVITY 



November 17, 2000 

Box PCT 

Assistant Commissioner of Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT 

Sir: 

Please amend the above-identified application as follows: 

hi The Abstract : 

Please add the following as page 16 of the application: 
ABSTRACT 

The invention concerns mutant L. bulgaricus strains bearing a nonsense mutation, in at 
least one of the sequences coding for the lactose operon, and free from B-galactosidase activity, 
and lactic starters comprising said strains. Said strains and starters can be used to obtain 
fermented milk products from glucose-added milk. 

In The Claims : 

Claim 3, line 2, please delete "either of claims 1 and 2" and substitute -claim 1~. 
Claim 4, line 3, please delete "any one of claims 1 to 3" and substitute -claim 1~. 
Claim 6, line 5, please delete "any one of claims 1 to 3" and substitute -claim 1-. 
Claim 8, lines 1 and 2, please delete "either of claims 6 and 7" and substitute —claim 6 
Claim 9, line 2, please delete "any one of claims 6 to 8" and substitute -claim 6~. 



In re: Laurent Benbadis et al. 
Inter'l Appl. No.:PCT/FR99/01 165 
Page 2 of 2 



REMARKS 

The above amendments are made to more clearly define the invention under United States 
practice. Please enter this amendment prior to calculation of the filing fee. 



Respectfully submitted 



Raymond O. Linker, Jr. 
Registration No. 26,419 



ALSTON & BIRD LLP 

Post Office Drawer 34009 
Charlotte, NC 28234 
Tel Charlotte Office (704) 331-6000 
Fax Charlotte Office (704) 334-2014 



CERTIFICATE OF EXPRESS MAILING 

"Express Mail" mailing label number EL 432822785 US 
Date of Deposit November 17, 2000 

I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail 
Post Office to Addressee" service under 37 CFR 1 . 10 on the date indicated above and is addressed to Box PCT, 
Assistant Commissioner For ] 



Assistant Commissioner For Patents, Washington, DC 2023 1 . 



Sarah B. Simmons 



CLT01/4452905vl 



/pRTS 09/700687 

g32Rec 5 tirC7,?TQ 17 NOV 2000 

WO 99/61627 PCT/FR99/01165 

1 

MUTANT LACTOBACILLUS BULGARICUS STRAINS FREE 
) FROM BETA - GALAC TO S I DAS E ACTIVITY 
These strains and ferments can be used for 
obtaining fermented dairy products from milk 
5 supplemented with glucose. 

The present invention relates to novel variants 
of bulgaricus and to their use for preparing fermented 
dairy products. 

Yogurts are conventionally obtained by 
10 fermentation of milk with a combination of 
Streptococcus thermophilics and Lactobacillus 

bulgaricus. During the fermentation, which is carried 
out at a temperature of approximately 4 0 to 45°C / these 
bacteria use mainly lactose as an energetic substrate, 
15 and produce lactic acid which causes the milk to 
coagulate; when the pH reaches a value of approximately 
4.8 to 4.5, this fermentation step (also named 
"acidification") is terminated by cooling the product. 
This product is then kept in the cold during the 
2 0 remainder of the manufacturing and packaging process, 
and until its consumption. 

However, the cooling does not completely stop 
the lactic acid fermentation; even when the product is 
kept at 4°C, a gradual increase in its acidity is 
25 observed over time. 

This phenomenon, known as postacidif ication, is 
responsible for degradation of the organoleptic 
qualities of the product during its conservation. 

The postacidif ication results essentially from 
30 the use by the bacteria, and mainly by L. bulgaricus , 
of the lactose remaining in the product at the end of 
the controlled acidification step. In order to avoid 
it, it has been proposed to use strains of 
L. bulgaricus which ferment lactose hardly or not at 
35 all. 

One of the enzymes which are essential for the 
fermentation of lactose is p-galactosidase , which 
hydrolyzes lactose into glucose and galactose. It has 
REPLACEMENT SHEET (RULE 26) 
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therefore been proposed, in order to obtain non- 
postacidif ying strains of L. bulgaricus, to produce 
artificial mutants, or to select natural mutants, in 
which the activity of this enzyme is affected. 
5 For example, patent EP 402 450 in the name of 

GENENCOR describes the production, by localized 
mutagenesis of the p-galactosidase gene, of conditional 
mutants of L. bulgaricus, in which the p-galactosidase, 
which is active during the fermentation at 40°C, loses 

10 its activity at the temperature or at the pH 
corresponding to the conditions of conservation of 
fermented dairy products. 

Application JP 90053437 describes the 
production of an artificial mutant of L. bulgaricus 

15 which has completely lost the capacity to ferment 
lactose, and the selection of a natural mutant with 
decreased lactose fermentation capacity; these mutants 
are however both capable of developing and acidifying 
normally in the presence of S. thermophilus , on 

20 condition that the medium is supplemented with glucose. 
The subcultures of these mutants conserve their 
acidification characteristics, in milk lacking glucose, 
after 10 subculturings . 

Patent EP 0518 096, in the name of the SOCIETE 

25 DES PRODUITS NESTLE, proposes to use, for manufacturing 
yogurt, poorly postacidif ying mutants of Lactobacillus 
bulgaricus which have been preselected on the criterion 
of the deletion of a fragment of the p-galactosidase 
gene. The screening and characterization of these 

30 mutants are facilitated due to the fact that the 
presence of this deletion can be easily verified on 
restriction profiles. In addition, the deletions are 
known to be irreversible mutations, which makes it 
possible to easily obtain stable mutant strains from 

35 the parent strain. Patent EP 0518 096 describes two 
types of weakly postacidif ying mutants selected in this 
way. The first have a deletion which affects only the 
P-galactosidase gene; when they are combined with 
S. thermophilus and cultured on milk, they exhibit, 
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even without the addition of glucose, growth and 
acidification properties which are comparable to those 
of the wild-type strain from which they are derived. 
The second have a larger deletion, stretching over at 
5 least 1 kb downstream of the p-galactosidase gene; when 
they are combined with S. thermophilics, they grow more 
slowly and acidify much less than the wild-type strain 
from which they are derived; the addition of glucose to 
the culture medium has only a slight influence on their 

10 acidification and postacidif ication properties. 

Natural mutants in which the P-galactosidase is 
inactive are much more difficult to select and to 
maintain as pure cultures in the case of point 
mutations than in the case of deletion mutants; this is 

15 explained by the lower probability of a point mutation 
producing an inactive protein, by the greater 
difficulty in localizing and characterizing the point 
mutations using restriction profiles, and by the very 
high reversion rate. 

20 The applicant has now found other natural 

mutants of L. bulgaricus , which do not carry a deletion 
in the gene encoding p-galactosidase, and which have 
advantageous technological characteristics. In the 
context of the present invention, a non-sense mutant, 

25 which is incapable of assimilating lactose, has been 
isolated from a culture of a wild-type L. bulgaricus . 
When combined with S. thermophilus, in culture on milk, 
it grows and acidifies much more slowly than the wild- 
type strain from which it is derived. Conversely, its 

30 growth and its acidification are virtually normal when 
the milk is supplemented with glucose. 

A subject of the present invention is a mutant 
strain of L. bulgaricus lacking p-galactosidase 
activity, characterized in that it carries a mutation 

35 which introduces a non-sense codon into one of the 
coding sequences of the lactose operon, and in 
particular the sequence encoding p-galactosidase. 

A strain of L. bulgaricus in accordance with 
the invention was deposited according to the Treaty of 
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Budapest, on January 14, 1998, with the CNCM 
(Collection Nationale de Cultures de Microorganisms 
[National Collection of Microorganism Cultures] ) held 
by the Pasteur Institute, 25 rue du Docteur Roux, in 
5 Paris, under the number 1-1968. 

This strain has the following morphological and 
biochemical characteristics: 

Morphology: Gram-positive microorganism, 

immobile, isolated or short-chain, asporogenic, 
10 pleomorphic, thin bacilli. 

Metabolism: homof ermentative, catalase (-) . 

Fermentation of sugars: D-glucose (+) , 

D- fructose (+) , D-mannose (+) , esculine (+) . 

The inventors have sequenced the lactose operon 
15 in the 1-1968 mutant. The corresponding sequence is 
represented in the appended sequence listing under the 
number SEQ ID No: 1. The sequences of the translation 
products (permease and |3-galactosidase) are represented 
under the numbers SEQ ID No: 2 and SEQ ID No: 3, 
2 0 respectively. 

The analysis of this sequence reveals two point 
mutations: one, in the permease gene (position 122 of 
the sequence SEQ ID No: 1) , induces an amino acid 
change (Lys — » Asn) ; the other, in the p-galactosidase 
25 gene (position 4519 of the sequence SEQ ID No: 1) , 
introduces a stop codon. Although conserving its active 
sites (positions 464 and 531) , the P-galactosidase 
produced by this mutant is inactive. The inventors have 
also noted that this mutation remains stable after 
30 several series of subculturing, on a culture medium 
containing glucose. On the other hand, on a culture 
medium without glucose, this non-sense mutation reverts 
very rapidly at a rate of approximately 10" 6 . 

The present invention also encompasses mutant 
35 strains which are incapable of assimilating lactose and 
which are derived from the 1-1968 strain. Such strains 
can, for example, be obtained by inducing other 
mutations in the lactose operon of the 1-1968 strain, 
by site-directed mutagenesis. 
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A subject of the present invention is also a 
lactic ferment, in particular a yogurt ferment, 
characterized in that it comprises at least one strain 
of L. bulgaricus in accordance with the invention as 
5 defined above, preferably combined with at least one 
strain of S. thermophilus . 

For the production of a ferment in accordance 
with the invention, any strain of S. thermophilus which 
is suitable for manufacturing yogurt can be used; the 
10 choice of one or more strains of S. thermophilus can be 
made as a function of the additional characteristics 
that it is desired optionally to confer on the finished 
product . 

By way of example of strains of S. thermophilus 
15 which can be used in combination with a strain of 
L. bulgaricus in accordance with the invention, mention 
may be made of the following strains, deposited with 
the CNCM (Collection Nationale de Cultures de 
Microorganismes [National Collection of Microorganism 
20 Cultures]) held by the Pasteur Institute, 25 rue du 
Docteur Roux, in Paris: 

- the strain deposited on August 25, 1994, 
under the number 1-1470, and the strain deposited on 
August 23, 1995, under the number 1-1620; these two 

25 strains are described in the European Application 
published under the number 96/06924; 

- the strains deposited on December 30, 1994, 
under the numbers 1-1520 and 1-1521; these 2 strains 
are described in PCT international application WO 

30 96/20607; 

- the strain deposited on October 24, 1995 
under the number 1-1630; the characteristics of this 
strain are described in PCT international application 
WO 96/01701. 

35 These strains can be combined mutually or with 

one or more other industrial strains of 
S. thermophilus . 

The strain (s) of S. thermophilus is (are) 
combined with the strain (s) of L. bulgaricus in 
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accordance with the invention, in the same way and in 
the same proportions as in conventional yogurt 
ferments; the population of L. bulgaricus bacteria in 
accordance with the invention may, for example, 
5 represent between 10 and 90%, preferably between 20 and 
50%, of the total bacterial population. 

A subject of the present invention is also a 
method for preparing a fermented dairy product, 
characterized in that it comprises a step during which 

10 milk is fermented using a ferment comprising at least 
one strain of L. bulgaricus in accordance with the 
invention, in the presence of at least one sugar which 
can be assimilated by said strain; it can be in 
particular fructose, mannose and, preferably, glucose. 

15 Advantageously, said fermented dairy product is a 
yogurt . 

The method in accordance with the invention is 
similar to conventional methods for preparing yogurt 
with regard to the main methods of implementation of 

20 the controlled acidification step; in particular, this 
acidification is carried out at a temperature of 
between 20 and 45°C, and preferably between 30 and 
45°C, and "batchwise", i.e. in a single step and using 
a single fermentation tank. 

25 The duration of this controlled acidification 

step is generally about 6 to 24 hours, and preferably 
about 6 to 16 hours; it is therefore longer than in the 
case of conventional methods for preparing yogurt (in 
which it is 3 to 5 hours at 44°C) . Specifically, the 

30 strains of L. bulgaricus in accordance with the 
invention, even combined with S. thermophilus , grow and 
acidify much more slowly than the wild-type strains. 

In addition, the rate of growth and 
acidification of the strains of L. bulgaricus in 

35 accordance with the invention varies very significantly 
depending on the amount of glucose added to the milk. 
This property makes it possible to control their growth 
and their acidification, by simply adding the desired 
amount of glucose at the start of fermentation. 



7 

The inventors have also observed that, when 
strains of L. bulgaricus or ferments in accordance with 
the invention are used, the acidification slows down 
considerably when the pH reaches the range of 4.8 to 
5 4.5 (which corresponds to the pH range at which 
acidification is stopped in the case of a conventional 
method) , and stabilizes, even if the milk is maintained 
at fermentation temperature, at a minimum pH. The value 
of this minimum pH depends essentially on the amount of 

10 glucose added. 

This property makes it possible to reduce, or 
even to eliminate, the cooling phase used in 
conventional methods for manufacturing yogurt to stop 
the fermentation. It also eliminates the necessity of 

15 measuring the pH to determine the optimum moment for 
stopping the fermentation; for a given ferment and 
amount of added glucose, it is possible, without risk 
of overacidif ication, to stop the fermentation at the 
end of a given period, calculated as a function of the 

2 0 time required to reach the minimum pH. This makes it 
possible to have better control of the regularity of 
the final pH and of the texture for the product at the 
end of fermentation. 

Advantageously, for the implementation of the 

2 5 method in accordance with the invention, and depending 

on the degree of acidification that it is desired to 
reach, the amount of glucose added to the milk prior to 
the fermentation is between 0.5 and 10 g/1, preferably 
between 0.5 and 5 g/1. 

3 0 The fermented product obtained in this way can 

be conserved for several hours at a temperature close 
to the fermentation temperature, without a drop in pH, 
thereby making it possible to eliminate the 
installations for intermediate cold storage, and to 
35 increase the capacity of the fermentation tanks. 

The implementation of the method in accordance 
with the invention makes it possible to reduce the 
postacidif ication in the fermented products during 
their longer term conservation. The degree of post- 
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acidification can vary depending on the composition of 
the ferment and the amount of glucose used. However, 
the postacidif ication is always clearly lower than that 
observed in the case of yogurts obtained with 
5 conventional ferments and methods . 

For example, experiments carried out by the 
inventors have shown that, under the same conservation 
conditions (28 days of conservation at 10 °C) , the ApH 
(difference between the pH at DO and the pH at D28) is 

10 between 0.05 and 0.4 in the case of the products 
obtained using a ferment in accordance with the 
invention, whereas it is always greater than 0.7 in the 
case of control ferments in which the strain of 
L. bulgaricus in accordance with the invention is 

15 replaced with a wild-type strain. 

This weak postacidif ication is accompanied by 
good survival of the strains of the ferment; the 
population of L. bulgaricus , at the end of 
conservation, in the fermented product obtained in 

20 accordance with the invention is only slightly smaller 
than that of the control product. 

A subject of the present invention is also the 
fermented dairy products which can be obtained by 
implementing a method in accordance with the invention. 

2 5 These products can be conserved for a longer 

time and at higher temperatures than the products 
obtained using conventional methods, and have 
organoleptic properties which remain stable during 
conservation . 

30 EXAMPLE 1: BIOCHEMICAL ASSAYING OF THE BETA- 

GALACTOSIDASE ACTIVITY OF A MUTANT IN ACCORDANCE WITH 
THE INVENTION 

The p-galactosidase activity of the 1-1968 
strain was compared with that of the wild-type strain 
35 of L. bulgaricus (hereafter termed LbS) from which it 
is derived. 

The bacteria are cultured overnight on MRS agar 
medium (MERCK) at 37 °C, in an anaerobiosis jar (MERCK) 
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in the presence of an oxygen fixer (AnaerocultA, 
MERCK) . 

A 10-microliter loop (NUNC) of bacteria is 
resuspended in 1 milliliter of sterile water. The 
5 bacteria are lyzed with 2 cycles of vigorous shaking, 
20 seconds at 5000 rotations per minute in the presence 
of glass microbeads (0.5 mm in diameter, BIOSPEC 
PRODUCTS), and then addition of 0.15 ml of chloroform. 
The mixture is shaken for 30 minutes at 37 °C, and the 

10 volume is made to 2 ml with sterile water at 4°C. The 
beta-galactosidase activity is then measured: starting 
with 0.2 ml of the cell suspension, 1.2 ml of 0.067M 
NaH 2 P0 4 buffer, pH 6.8; 0.05 ml of L-cysteine (SIGMA) at 
tO 0.05 ml of O-nitrophenyl-beta-D-galactopyranoside 

15 (SIGMA) are added. The enzymatic reaction is stopped 
after 0, 2, 5 or 10 min, with 1 ml of 10% Na 2 C0 3 buffer, 
and, after centrif ugation of the reaction medium, a 
measurement of the OD at 400 nanometers is performed on 
the supernatant. 

20 The galactosidase activities of the LbS parent 

strain and of the 1-1968 mutant in accordance with the 
invention, measured as a function of time, are given in 
Figure 1 . 

These results show that the p-galactosidase is 
25 totally inactive in the mutant in accordance with the 
invention . 

EXAMPLE 2: STABILITY OF THE 1-1968 MUTANT OF 
It. BULGARICUS 

The stability of the 1-1968 mutant was tested 
30 in media containing, as carbon sources, either a 
mixture of glucose and of lactose, or lactose only. 

An 1-1968 culture obtained on MRS medium 
containing glucose is subcultured on sterilized milk 
which is supplemented with yeast autolyzate (2 g/1) and 
35 which may or may not be supplemented with glucose 
(20 g/1) . When a pH of 5.2 (coagulation of the milk) is 
reached, samples of each subculturing are taken, on 
which the capacity of the bacteria to ferment sugars, 
as well as the presence of p-galactosidase activity 
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(X-gal plate assay: white colonies = p-galactosidase 
minus; blue colonies = p-galactosidase plus) , and 
analyzed. 

The results are given in Table 1 below. 
5 TABLE I 



Medium 


Milk + glucose 
(20 g/1) 


Milk 


Time to reach 
pH 5.2 


6h00 


20h00 


Fermentation of 
sugars 


glucose, fructose, 
mannose 


lactose, glucose, 
fructose, mannose 


X-gal plate 
assay 


100% white 
colonies 


20% white colonies 
80% blue colonies 



These results show that, in the presence of 

glucose, the 1-1968 strain does not revert toward a 

strain capable of using lactose. Conversely,- in a 

medium containing lactose as the only carbon source, 
10 rapid reversion of the 1-1968 strain toward the 

original state is observed. 

EXAMPLE 3: ACIDIFICATION, POSTACIDIFICATION AND 

SURVIVAL PROPERTIES OF THE 1-1968 VARIANT OF L. 

BULGARICUS IN SYMBIOSIS WITH S. THERMOPHILICS : THE CASE 
15 OF A METHOD FOR MANUFACTURING A SET YOGURT 

(FERMENTATION IN A VENTILATED OVEN) 

Yogurt ferments are prepared combining the 

1-1968 strain in accordance with the invention with 

various industrial strains of S. thermophilus (the 
20 strains of S. thermophilus used are hereafter termed 

ST1, ST2 and ST3) . 

By way of comparison, the ferments are prepared 

combining the LbS parent strain and the same strains of 

S. thermophilus . 
25 For preparing the ferments, the strains are 

seeded separately and at 1% on the following 

composition : 

Composition for 1 liter: 
135 g of skimmed milk powder 
30 2 g of yeast autolyzate 

920 ml of distilled water 

20 g of glucose (for the 1-1968 strain only) 
Hydration: 10 min 
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Pasteurization: 30 min at 95°C 

The milk is then cooled to 44 °C and inoculated, 
and then incubated at 44 °C until an acidity of 85° D 
(degrees Dornic) for the streptococci and of 80 °D for 
5 the lactobacilli is obtained. 

The cultures are then cooled so as to obtain a 
ferment consisting of 80% Streptococcus thermophilus 
and of 20% Lactobacillus bulgaricus . 

The ferments thus obtained are used to 
10 inoculate the following preparation: 
Composition for 1 liter: 
99% of milk 

0, 1, or 2 g/1 of glucose 
Hydration: 10 min 

15 Pasteurization: 10 min at 95°C 

The milk is then cooled to 44 °C and inoculated 

at 1%. 

For each experiment, the composition of the 
ferment and the amount of glucose added are given in 
20 Table II below: 



TABLE II 



Experiment: 


Glucose g/1 


Strains 


Percentage 


1 


0 


ST 3 


64% 






ST 2 


16% 






LbS 


20% 


2 


0 


ST 3 


64% 






ST 2 


16% 






1-19.68 


20% 


3 


1 


ST 3 


64% 






ST 2 


16% 






1-1968 


20% 


4 


0 


ST 1 


80% 






LbS 


20% 


5 


0 


ST 1 


80% 






1-1968 


20% 


6 


2 


ST 1 


80% 






1-1968 


20% 



After inoculation, the milk is distributed into 



round-bottomed flasks and incubated at a temperature of 
44 °C. The acidification profile is monitored during the 
25 incubation. The products are uncurdled at pH 4.6 by 
cooling in a cold unit (16 hours at 4°C) . 
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The products are then subjected to a 
conservation test at 10 °C. In this test, the pH and 
Dornic acidity are measured after 1, 14, 21 and 28 days 
of conservation. 

The acidification results (time to reach a pH 
of 4.6 and pH value at 24 h) are given in Table III 
below: 



TABLE III 



Experiment 


Time to 


Time to 


pH at 24 h 




reach pH 4 . 6 


reach pH 4 . 5 






(min) 


(min) 




1 


215 


236 


3.67 


2 


550 


778 


4.33 


3 


416 


507 


4.26 


4 


225 


241 


3.67 


5 


660 


>1500 


4-. 54 


6 


390 


465 


4.35 



The results of the conservation test at 10°C 



(monitoring of the pH and of the Dornic acidity) and 
the survival test (S. thermophilus and L. Jbulgraricus 
populations) at 28 days are given in Table IV below: 



TABLE IV 



Experiment 


Storage 


PH 


Dornic 


Streptococcus 


Lactobacillus 




time 




acidity 


thermophi lus 


bulgaricus 




(days) 






cells/ml 


cells/ml 


1 


1 


4.41 


101 


7.25E+08 


3.35E+08 


1 


14 


3.98 


140 


ND 


ND 


1 


21 


3.95 


145 


ND 


ND 


1 


28 


3.9 


148 


7.35E+08 


3 .30E+08 


2 


1 


4.5 


93 


5.60E+08 


2.90E+07 


2 


14 


4 .23 


110 


Nd 


ND 


2 


21 


4.18 


112 


ND 


ND 


2 


28 


4.19 


114 


5.65E+08 


1.87E+07 


3 


1 


4.49 


96 


6.90E+08 


7.45E+07 


3 


14 


4 .14 


115 


ND 


ND 


3 


21 


4.15 


117 


ND 


ND 


3 


28 


4.15 


120 


8.65E+08 


6.30E+07 


4 


1 


4.39 


105 


6.30E+07 


4 .40E+08 


4 


14 


3.91 


145 


ND 


ND 


4 


21 


3.9 


151 


ND 


ND 


4 


28 


3 .85 


157 


4.70E+08 


6.30E+08 


5 


1 


4.6 


85 


9.05E+08 


6.70E+07 


5 


14 


4.58 


80 


ND 


ND 


5 


21 


4.53 


80 


ND 


ND 


5 


28 


4.61 


79 


9.40E+08 


7.00E+07 
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Experiment 


Storage 


PH 


Domic 


Streptococcus 


iactojbacillus 




time 




acidity 


thermophi 2 us 


bulgaricus 




(days) 






cells/ml 


cells /ml 


6 


1 


4.51 


89 


1.05E+09 


1.96E+08 


6 


14 


4.38 


90 


ND 


ND 


6 


21 


4.39 


96 


ND 


ND 


6 


28 


4.42 


90 


1.62E+09 


1.91E+08 



ND = Not Determined 



These results show that the yogurts produced 
using the symbioses combining the 1-1968 strain with 
one or two strains of S. thermophilus show extremely 
5 reduced postacidif ication with respect to the same 
symbioses with the LbS parent strain, while at the same 
time conserving an abundant population at the end of 
fermentation and good survival for 28 days at 10°C. 

Stopping the acidification and maintaining the 
10 pH at around 4.6 to 4.5 for at least 24 hours at 44°C 
makes it possible, in the context of manufacturing 
stirred yogurt, to reduce or even eliminate the phase 
of cooling in a tank, which is conventionally used. 



WO 99/61627 



PCT/FR99/01165 



14 

INDICATIONS RELATIVES A UN MICRO-ORGANISME OU 
AUTRE MATERIEL BIOLOGIQUE DEPOSE 

(regie \ 3bisdu PCT) 

A. Les indications ont trait au micro-organisme ou autre materiel biologique vise dans la description 
page __4 . ligne 9-22 . 

B. IDENTIFICATION DU DEPOT D'autres depots font I'objt: d'une feuiile supoiementaire 
Norn de I' institution de depot 

Collection Nationale de Cultures de Micro-organismes 

Adresse de i'tnstitution de depot (y comprts le code postal et ie pays) 
28 rue du Docteur Roux, 75724 PARIS CEDEX 15, FRANCE 



Date du depot 


n" d'ordre 




January 14, 1998 




1-1968 



C INDICATIONS SUPPLEMENTAIRES fto.^ ^£*T£S££r □ 

"With regard to the designations under which a European patent 
is requested, a sample of the microorganism deposited will be 
accessible, up to the publication of the mention of the grant 
of the European patent or up to the date on which the 
application is rejected, withdrawn or deemed to be withdrawn, 
only through the handing over of a sample to an expert 
desi gn ated by the App l ic ant (Rule 28.4 of the EPC)". 

D. ETATS DESICNES POUR LESQUELS LES INDICATIONS SONT DONNEES 

fsi les indications ne sont gas donnees oour tous ies Etats destznesr 

ALL THE PCT MEMBER COUNTRIES 



E. INDICATIONS FOURNIES SEPAREMENT (ie cos echeant) 



Les indications enumerces ci-apres seront toumies ulteneurement au Bureau international (specifier la nature generate des indications 
p. ex.. "n* d'ordre du depot") 



Reserve a Toffies reccptsur 



Cene feuiile a etc rc^ue en mime temps que la 
demande intern latioaale 



Fonctionnairc autorise 

[illegible signature] 



Reserve au Bureau international 



| j Cette feuiile est parvenue au Bureau international le : 



Fonctionnaire autorise 



Formulaire PCT/HO/I34 (juillet 1998) 



WO 99/61627 
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PCT/FR99/01165 



CLAIMS 

1. A mutant strain of L. bulgaricus lacking 
(3-galactosidase activity, characterized in that it 
carries a non-sense mutation in at least one of the 
coding sequences of the lactose operon. 

2. The mutant strain of L. bulgaricus as claimed 
in claim 1, characterized in that said coding sequence 
is the sequence encoding p-galactosidase . 

3. The mutant strain of L. bulgaricus as claimed 
in either of claims 1 and 2, deposited on January 14, 
1998 with the CNCM under the number 1-1968. 

4. a lactic ferment, characterized in that it 
comprises at least one strain of L. bulgaricus as 
claimed in any one of claims 1 to 3 . 

5. The lactic ferment as claimed in claim 4, 
characterized in that said strain of L. bulgaricus is 
combined with at least one strain of S. thermophilus . 

6. A method for preparing a fermented dairy 
product, characterized in that it comprises a step 
during which milk is fermented using a lactic ferment 
comprising at least one strain of L. bulgaricus as 
claimed in any one of claims 1 to 3, in the presence of 
at least one sugar which can be assimilated by said 
strain. 

7. The method as claimed in claim 6, characterized 
in that said sugar which can be assimilated is glucose. 

8. The method as claimed in either of claims 6 
and 7, characterized in that the arrest of fermentation 
is carried out without cooling of said dairy product. 

9. A fermented dairy product which can be obtained 
using a method as claimed in any one of claims 6 to 8 . 

10. The fermented dairy as claimed in claim 9, 
characterized in that said product is a yogurt. 



09/700687 
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SEQUENCE LISTING 



<110> COMPAGNIE GERVAIS DANONE 
GENDRE, Frangois 
BENBADIS, Laurent 
BRIGNON, Pierre 

<120> MUTANT LACTOBACILLUS BULGARICUS STRAINS FREE 
FROM BETA-GALACTOSIDASE ACTIVITY 

<130> MJPcbl91/143 

<140> 
<141> 

<150> FR9806456 
<151> 1998-05-22 

<160> 3 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 5059 

<212> DNA 

<213> Lactobacillus bulgaricus 

<220> 
<221> CDS 

<222> (122) . . (1873) 

<220> 
<221> CDS 

<222> (1877) . . (4519) 
<400> 1 

gcttgtctca cgcttgtcgt acgcggccgg tgcctttggc aacgacgtct tctacgcgac 



tctgtcaacc tactttatcg tcttcgtcac cacccacctc tttaatgccg gtgaccacaa 120 



g atg ate ttt ate ate acc aac ttg ate ace gee ate egg ate ggg gaa 169 

Met He Phe He He Thr Asn Leu He Thr Ala He Arg He Gly Glu 
15 10 15 
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gtc ctg etc gac ccc ttg 

Val Leu Leu Asp Pro Leu 
20 

egg tgg ggg aag ttc aag 

Arg Trp Gly Lys Phe Lys 
35 

tea tta gee etc tta gee 

Ser Leu Ala Leu Leu Ala 
50 

age aac ccc gtt gtt tac 

Ser Asn Pro Val Val Tyr 
0 65 70 

y atg gat ate ttc tac tea 

£3 Met Asp lie Phe Tyr Ser 

¥1 85 

^ cog gec ttg tec ctg gat 
y Pro Ala Leu Ser Leu Asp 

ru ioo 

Itss 

% gee aga gtc ggc tec ace 

^ Ala Arg Val Gly Ser Thr 
115 

acc cca ate ate etc ttc 

Thr Pro lie lie Leu Phe 
130 

gat aag cag ggc tgg ttc 

Asp Lys Gin Gly Trp Phe 
145 150 

ate ttg acc tea att acc 

lie Leu Thr Ser lie Thr 
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ate ggt aac gee ate 

He Gly Asn Ala He 
25 

ccc tgg gtt gtg ggc 

Pro Trp Val Val Gly 
40 

etc ttt acc gac ttt 

Leu Phe Thr Asp Phe 
55 

tta gta ate ttc ggt 

Leu Val He Phe Gly 
75 

ttt aaa gac act ggc 

Phe Lys Asp Thr Gly 
90 

tec egg gaa aga gag 

Ser Arg Glu Arg Glu 
105 

ate ggg gee aac ctg 

He Gly Ala Asn Leu 
120 

ttc teg gee age aag 

Phe Ser Ala Ser Lys 
135 

ttc ttt gee ttg ate 

Phe Phe Ala Leu He 
155 

gtt ggt ctt ggt act 

Val Gly Leu Gly Thr 
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gac egg acc gaa age 217 

Asp Arg Thr Glu Ser 
30 

ggg ggg ate ate age 265 

Gly Gly He He Ser 
45 

ggc ggc att aac caa 313 

Gly Gly He Asn Gin 
60 

att gtt tac ttg att 361 

He Val Tyr Leu He 
80 

ttc tgg gee atg ate 409 

Phe Trp Ala Met He 
95 

aag acc tec acc ttc 457 

Lys Thr Ser Thr Phe 
110 

gtc ggg gta gtc ate 505 

Val Gly Val Val He 
125 

gec aac ccc aac ggg 553 

Ala Asn Pro Asn Gly 
140 

gtg gec att gtc ggc 601 

Val Ala He Val Gly 
160 

cac gaa gta aaa tec 649 
His Glu Val Lys Ser 
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165 170 175 

gcc ctg egg gaa age aat gaa aag acc act ttg aag cag gtc ttt aag 697 

Ala Leu Arg Glu Ser Asn Glu Lys Thr Thr Leu Lys Gin Val Phe Lys 
180 185 190 

gtc ctg ggg caa aac gac cag etc etc tgg ctg gcc ttt gcc tac tgg 745 

Val Leu Gly Gin Asn Asp Gin Leu Leu Trp Leu Ala Phe Ala Tyr Trp 
195 200 205 

ttt tac ggc ctg ggt ate aac acc ctg aac get ctg caa ctt tac tac 793 

Phe Tyr Gly Leu Gly lie Asn Thr Leu Asn Ala Leu Gin Leu Tyr Tyr 
210 215 220 

ttc tea tac ate tta ggc gat gcc cgc ggc tac age ctg ctt tac acc 841 

Phe Ser Tyr lie Leu Gly Asp Ala Arg Gly Tyr Ser Leu Leu Tyr Thr 
225 230 235 240 

ate aac acc ttt gtc ggt tta ate tct gca tec ttc ttc cca tea ctg 889 

lie Asn Thr Phe Val Gly Leu lie Ser Ala Ser Phe Phe Pro Ser Leu 
245 250 255 

gcc aag aag ttc aac aga aat cgc etc ttc tac gcc tgc ate gcg gtg 937 

Ala Lys Lys Phe Asn Arg Asn Arg Leu Phe Tyr Ala Cys lie Ala Val 
260 265 270 

atg ctg tta ggg ate ggg gtc ttc tec gtg gcc age ggt tct ctg gcc 985 

Met Leu Leu Gly lie Gly Val Phe Ser Val Ala Ser Gly Ser Leu Ala 
275 280 285 

ctg tec ctt gtt ggg gca gaa ttc ttc ttt att ccg cag cct ctg gcc 1033 

Leu Ser Leu Val Gly Ala Glu Phe Phe Phe lie Pro Gin Pro Leu Ala 
290 295 300 

ttc ctg gtc gtt ttg atg ate ate tct gac get gtt gaa tac ggc cag 1081 

Phe Leu Val Val Leu Met He He Ser Asp Ala Val Glu Tyr Gly Gin 
305 310 315 320 

ctg aaa act ggc cac aga gac gaa get ttg acc ctg tct gtc egg cca 1129 
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Leu Lvs Thr Gly His Arq Asp Glu Ala Leu Thr Leu Ser Val Arg Pro 
325 330 335 

ttg gtc gat aag ctg ggc ggg gcc ttg tec aac tgg ttt gtt tec ttg 

Leu Val Asp Lys Leu Gly Gly Ala Leu Ser Asn Trp Phe Val Ser Leu 
340 345 350 

att gcc tta act gcc ggc atg acc act ggg gcg act gcc tea aca att 

He Ala Leu Thr Ala Gly Met Thr Thr Gly Ala Thr Ala Ser Thr He 
355 360 365 

aca get cat ggc cag atg gtc ttc aag tta get atg ttt gcc tta ccg 

Thr Ala His Gly Gin Met Val Phe Lys Leu Ala Met Phe Ala Leu Pro 
370 375 380 



cca gca gac ggt aag gtc tac gcg cca ttt gcc ggt act gtc cgc cag 

Pro Ala Asp Gly Lys Val Tyr Ala Pro Phe Ala Gly Thr Val Arg Gin 
465 470 475 480 
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1177 



1225 



1273 



1321 



gca gtc atg etc ttg ate get gtt tct att ttc gcc aaa aag gtc ttc 

Ala Val Met Leu Leu He Ala Val Ser He Phe Ala Lys Lys Val Phe 
385 390 395 400 

ttg act gaa gaa aag cac gcg gaa ate gtc gac cag ctg gaa act caa 

Leu Thr Glu Glu Lys His Ala Glu He Val Asp Gin Leu Glu Thr Gin 
405 410 415 

ttc age caa age cat gcc caa aag ccg gcg caa get gaa age ttc act 

Phe Ser Gin Ser His Ala Gin Lys Pro Ala Gin Ala Glu Ser Phe Thr 
420 425 430 

ttg gcc age cca gtc tec gga caa tta atg aac ctg gac atg gtt gac 

Leu Ala Ser Pro Val Ser Gly Gin Leu Met Asn Leu Asp Met Val Asp 
435 440 445 

gac ccg gtc ttt gcc gac aaa aag tta ggc gac ggc ttt gcc ctg gtg 1513 

Asp Pro Val Phe Ala Asp Lys Lys Leu Gly Asp Gly Phe Ala Leu Val 
450 455 460 



1369 



1417 



1465 



1561 



ctg gcc aag acc egg cac 

Leu Ala Lys Thr Arg His 
485 

ttg gtc ttg att cac ctt 

Leu Val Leu lie His Leu 
500 

ggc ttt gtc age tat gtt 

Gly Phe Val Ser Tyr Val 
515 

cag ate ctg gaa ttc tgg 

Gin He Leu Glu Phe Trp 
530 

gac acg gta ate gtg acc 

Asp Thr Val He Val Thr 
545 550 

cag atg etc ttg ccg ate 

Gin Met Leu Leu Pro He 
565 

ttc aag tta gaa ggg aag 

Phe Lys Leu Glu Gly Lys 
580 

gaa aaa aga gtt gac cag 

Glu Lys Arg Val Asp Gin 
595 

gtt tac gaa gtc aat aca 

Val Tyr Glu Val Asn Thr 
610 

caa age cag gaa gaa ctg 
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teg ate gtc ctg gaa aat 

Ser lie Val Leu Glu Asn 
490 

ggc ctg ggc acg gtc aaa 

Gly Leu Gly Thr Val Lys 
505 

gaa gag ggc age cag gta 

Glu Glu Gly Ser Gin Val 
520 

gac ccg gcg ate aag cag 

Asp Pro Ala He Lys Gin 
535 540 

gtc ate aac age gaa act 

Val He Asn Ser Glu Thr 
555 

ggc cac age gtc caa gcc 

Gly His Ser Val Gin Ala 
570 

aat tag aaa atg age aat 

Asn Met Ser Asn 

585 

gca gac ttg gcc tgg ctg 

Ala Asp Leu Ala Trp Leu 
600 

att ccc ccg cac tec gac 

He Pro Pro His Ser Asp 
615 

gag gag ggc aag tec agt 
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gaa cat ggg gtc 1609 

Glu His Gly Val 
495 

tta aac ggg act 1657 

Leu Asn Gly Thr 
510 

gaa gcc ggc cag 1705 

Glu Ala Gly Gin 
525 

gcc aag ctg gac 1753 

Ala Lys Leu Asp 

ttc gca aat age 1801 

Phe Ala Asn Ser 
560 

ctg gat gat gta 1849 

Leu Asp Asp Val 
575 

aag tta gta aaa 1897 

Lys Leu Val Lys 
590 

act gac ccg gaa 1945 

Thr Asp Pro Glu 
605 

cat gag tec ttc 1993 

His Glu Ser Phe 
620 

tta gtg cag tec 2041 



Gin Ser Gin Glu Glu Leu 
625 

ctg gac ggg gac tgg ctg 

Leu Asp Gly Asp Trp Leu 
640 645 

gtc aac ttc tat gca gaa 

Val Asn Phe Tyr Ala Glu 
660 

aaa gta ccc ggc aac ctg 

Lys Val Pro Gly Asn Leu 
675 

C3 gtc aac gtc caa tat cca 

Si Val Asn Val Gin Tyr Pro 
Q 690 

CH caa att cca age aaa aat 

H Gin lie Pro Ser Lys Asn 
L 705 

fW ctg gat gaa get ttc tgg 

»P Leu Asp Glu Ala Phe Trp 
O 72 0 7 25 

gcg gca aca gec ate tat 

Ala Ala Thr Ala He Tyr 
740 

ggg gaa gac tec ttt acc 

Gly Glu Asp Ser Phe Thr 
755 

aag aaa gaa aat aac cgc 

Lys Lys Glu Asn Asn Arg 
770 
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Glu Glu Gly Lys Ser Ser 
630 635 

att gac tac get gaa aac 

He Asp Tyr Ala Glu Asn 
650 

gac ttt gac gat age aat 

Asp Phe Asp Asp Ser Asn 
665 

gaa ctg caa ggc ttt ggc 

Glu Leu Gin Gly Phe Gly 
680 

tgg gac ggc agt gag gag 

Trp Asp Gly Ser Glu Glu 
695 

ccg etc get tct tat gtc 

Pro Leu Ala Ser Tyr Val 
710 715 

gac aag gaa gtc age ttg 

Asp Lys Glu Val Ser Leu 
730 

gtc tgg ctg aac ggc cac 

Val Trp Leu Asn Gly His 
745 

cca age gag ttt atg gtt 

Pro Ser Glu Phe Met Val 
760 

ctg gca gtg get etc tac 

Leu Ala Val Ala Leu Tyr 
775 
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Leu Val Gin Ser 

ggc cag gga cca 2089 

Gly Gin Gly Pro 
655 

ttt aag tea gtc 2137 

Phe Lys Ser Val 
670 

cag ccc cag tat 2185 

Gin Pro Gin Tyr 
685 

att ttc ccg ccc 2233 

He Phe Pro Pro 
700 

aga tac ttt gac 2281 
Arg Tyr Phe Asp 

aag ttt gac ggg 2329 

Lys Phe Asp Gly 
735 

ttc gtc ggc tac 2377 

Phe Val Gly Tyr 
750 

acc aag ttc etc 2425 

Thr Lys Phe Leu 
765 

aag tat tct tec 2473 

Lys Tyr Ser Ser 
780 



2521 



2569 



2617 



2665 
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gcc tec tgg ctg gaa gac cag gac ttc tgg cgc atg tct ggt ttg ttc 

Ala Ser Trp Leu Glu Asp Gin Asp Phe Trp Arg Met Ser Gly Leu Phe 
785 790 795 

aga tea gtg act ctt cag gcc aag ccg cgt ctg cac ttg gag gac ctt 

Arg Ser Val Thr Leu Gin Ala Lys Pro Arg Leu His Leu Glu Asp Leu 
800 805 810 815 

aag ctt acg gcc age ttg acc gat aac tac caa aaa gga aag ctg gaa 

Lys Leu Thr Ala Ser Leu Thr Asp Asn Tyr Gin Lys Gly Lys Leu Glu 
820 825 830 

gtc gaa gcc aat att gcc tac cgc ttg cca aat gcc age ttt aag ctg 

Val Glu Ala Asn He Ala Tyr Arg Leu Pro Asn Ala Ser Phe Lys Leu 
835 840 845 

gaa gtg egg gat agt gaa ggt gac ttg gtt get gaa aag ctg ggc cca 2713 

Glu Val Arg Asp Ser Glu Gly Asp Leu Val Ala Glu Lys Leu Gly Pro 
850 855 860 

ate aga age gag cag ctg gaa ttc act ctg get gat ttg cca gta get 2761 

He Arg Ser Glu Gin Leu Glu Phe Thr Leu Ala Asp Leu Pro Val Ala 
865 870 875 

gcc tgg age gcg gaa aag cct aac ctt tac cag gtc cgc ctg tat tta 2809 

Ala Trp Ser Ala Glu Lys Pro Asn Leu Tyr Gin Val Arg Leu Tyr Leu 
880 885 890 895 

tac cag gca ggc age etc tta gag gtt age egg cag gaa gtg ggt ttc 

Tyr Gin Ala Gly Ser Leu Leu Glu Val Ser Arg Gin Glu Val Gly Phe 
900 905 910 

cgc aac ttt gaa eta aaa gac ggg att atg tac ctt aac ggc cag egg 

Arg Asn Phe Glu Leu Lys Asp Gly He Met Tyr Leu Asn Gly Gin Arg 
915 920 925 

ate gtc ttc aag ggg gcc aac egg cac gaa ttt gac agt aag ttg ggc 2953 

He Val Phe Lys Gly Ala Asn Arg His Glu Phe Asp Ser Lys Leu Gly 
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2857 



2905 



3001 



3049 



3097 
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930 935 940 

egg get ate aca gaa gag gat atg ate tgg gat ate aag acc atg aag 

Arg Ala He Thr Glu Glu Asp Met He Trp Asp He Lys Thr Met Lys 
945 950 955 

cga age aac ate aat get gtc cgc tgc tct cac tac ccg aac cag tec 

Arg Ser Asn He Asn Ala Val Arg Cys Ser His Tyr Pro Asn Gin Ser 
960 965 970 975 

etc ttt tac egg etc tgt gac aag tac ggc ctt tac gtc att gat gaa 

Leu Phe Tyr Arg Leu Cys Asp Lys Tyr Gly Leu Tyr Val He Asp Glu 
980 985 990 

get aac ctg gaa age cac ggc acc tgg gaa aaa gtg ggg ggg cac gaa 3145 

Ala Asn Leu Glu Ser His Gly Thr Trp Glu Lys Val Gly Gly His Glu 
995 1000 1005 

gat cct age ttc aat gtt cca ggc gat gac cag cat tgg ctg gga gee 3193 

Asp Pro Ser Phe Asn Val Pro Gly Asp Asp Gin His Trp Leu Gly Ala 
1010 1015 1020 

age tta tec egg gtg aag aac atg atg get egg gac aag aac cat get 3241 

Ser Leu Ser Arg Val Lys Asn Met Met Ala Arg Asp Lys Asn His Ala 
1025 1030 1035 

tea ate ctg ate tgg tct tta ggc aat gag tct tac gec ggc act gtc 

Ser He Leu He Trp Ser Leu Gly Asn Glu Ser Tyr Ala Gly Thr Val 
1040 1045 1050 1055 

ttt gee caa atg get gat tac gtc egg aag get gat ccg acc egg gtt 

Phe Ala Gin Met Ala Asp Tyr Val Arg Lys Ala Asp Pro Thr Arg Val 
1060 1065 1070 

cag cac tat gaa ggg gtg acc cac aac egg aag ttt gac gac gec acc 

Gin His Tyr Glu Gly Val Thr His Asn Arg Lys Phe Asp Asp Ala Thr 
1075 1080 1085 

cag att gaa age egg atg tat get ccg gec aag gta att gaa gaa tac 3433 
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3289 



3337 



3385 
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Gin lie Glu Ser Arg Met Tyr Ala Pro Ala Lys Val lie Glu Glu Tyr 
1090 1095 1100 

ttg acc aat aaa cca gcc aag cca ttt ate tea gtt gaa tac get cac 

Leu Thr Asn Lys Pro Ala Lys Pro Phe He Ser Val Glu Tyr Ala His 
1105 1110 1115 

gcc atg ggc aac tec gtc ggt gac ctg gcc gcc tac acg gcc ctg gaa 

Ala Met Gly Asn Ser Val Gly Asp Leu Ala Ala Tyr Thr Ala Leu Glu 
1120 1125 1130 1135 

aaa tac ccc cac tac cag ggc ggc ttc ate tgg gac tgg att gac caa 

Lys Tyr Pro His Tyr Gin Gly Gly Phe He Trp Asp Trp He Asp Gin 
1140 1145 1150 

gga ctg gaa aaa gac ggg cac ctg ctt tat ggg ggc gac ttc gat gac 

Gly Leu Glu Lys Asp Gly His Leu Leu Tyr Gly Gly Asp Phe Asp Asp 
1155 1160 1165 

egg cca acc gac tat gaa ttc tgc ggg aac ggc ctg gtc ttt get gac 

Arg Pro Thr Asp Tyr Glu Phe Cys Gly Asn Gly Leu Val Phe Ala Asp 
1170 1175 1180 

egg act gaa teg ccg aaa ctg get aat gtc aag gcc ctt tac gcc aac 

Arg Thr Glu Ser Pro Lys Leu Ala Asn Val Lys Ala Leu Tyr Ala Asn 
1185 1190 1195 

ctt aag tta gaa gta aaa gat ggg cag etc ttc etc aaa aac gac aat 

Leu Lys Leu Glu Val Lys Asp Gly Gin Leu Phe Leu Lys Asn Asp Asn 
1200 1205 1210 1215 

tta ttt acc aac age tea tct tac tac ttc ttg act agt ctt ttg gtc 3817 

Leu Phe Thr Asn Ser Ser Ser Tyr Tyr Phe Leu Thr Ser Leu Leu Val 
1220 1225 1230 



gat ggc aag ttg acc tac cag age egg cct ctg acc ttt ggc ctg gag 

Asp Gly Lys Leu Thr Tyr Gin Ser Arg Pro Leu Thr Phe Gly Leu Glu 
1235 1240 1245 
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3529 



3577 



3625 



3673 



3721 



3769 



3865 
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cct ggc gaa tec ggg acc ttt gec ctg cct tgg ccg gaa gtc get gat 3913 

Pro Gly Glu Ser Gly Thr Phe Ala Leu Pro Trp Pro Glu Val Ala Asp 
1250 1255 1260 

gaa aaa gga gag gtc gtc tac egg gta acg gec cac tta aaa gaa gac 3961 

Glu Lys Gly Glu Val Val Tyr Arg Val Thr Ala His Leu Lys Glu Asp 
1265 1270 1275 

ttg cct tgg gcg gat gag ggc ttc act gtg get gaa gca gaa gaa gta 4009 

Leu Pro Trp Ala Asp Glu Gly Phe Thr Val Ala Glu Ala Glu Glu Val 
1280 1285 1290 1295 

get caa aag ctg ccg gaa ttt aag ccg gaa ggg egg cca gat tta gtt 4057 

Ala Gin Lys Leu Pro Glu Phe Lys Pro Glu Gly Arg Pro Asp Leu Val 
1300 1305 1310 

gat tec gac tac aac eta ggc ctg aaa gga aat aac ttc caa att etc 4105 

Asp Ser Asp Tyr Asn Leu Gly Leu Lys Gly Asn Asn Phe Gin lie Leu 
1315 1320 1325 

ttc tec aag gtc aag ggc tgg ccg gtt tec etc aag tat gee ggt agg 4153 

Phe Ser Lys Val Lys Gly Trp Pro Val Ser Leu Lys Tyr Ala Gly Arg 
1330 1335 1340 

gaa tac ttg aag egg ctg ccg gaa ttt acc ttc tgg egg gee ctg acg 4201 

Glu Tyr Leu Lys Arg Leu Pro Glu Phe Thr Phe Trp Arg Ala Leu Thr 
1345 1350 1355 

gac aac gac egg gga get ggt tac ggc tat gat ctg gee egg tgg gaa 4249 

Asp Asn Asp Arg Gly Ala Gly Tyr Gly Tyr Asp Leu Ala Arg Trp Glu 
1360 1365 1370 1375 

aat gee ggc aag tat gee cgc ttg aaa gac ate age tgc gag gtc aag 4297 

Asn Ala Gly Lys Tyr Ala Arg Leu Lys Asp lie Ser Cys Glu Val Lys 
1380 1385 1390 

gaa gac tec gtt ttg gtc aag act gee ttt acg ttg cct gtc gee tta 4345 
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Glu Asp Ser Val Leu Val Lys Thr Ala Phe Thr Leu Pro Val Ala Leu 
1395 1400 1405 

aag ggt gat tta act gtg acc tat gaa gtc gat gga egg ggc aag att 4393 

Lys Gly Asp Leu Thr Val Thr Tyr Glu Val Asp Gly Arg Gly Lys lie 
1410 1415 1420 

get gta aca get gac ttc cca ggc gcg gaa gaa gee ggt etc ttg cca 4441 

Ala Val Thr Ala Asp Phe Pro Gly Ala Glu Glu Ala Gly Leu Leu Pro 
1425 1430 1435 

gec ttt ggc ttg aac ctg gee ctg cca aaa gaa ctg acc gat tac cgc 4489 

Ala Phe Gly Leu Asn Leu Ala Leu Pro Lys Glu Leu Thr Asp Tyr Arg 
1440 1445 1450 1455 

bac tat ggt ctg gga cct aat gag age taa ccagaccgct tggaaggtaa 4539 



Tyr Tyr Gly Leu Gly Pro Asn Glu Ser 

1460 1465 



ttacctgggc atctaccagg gageggtaaa aaagaacttt agcccatacc tgcgtccgca 4599 
ggaaaeggge aaceggagea aggttcgctg gtaccagctc tttgatgaaa agggeggett 4659 
ggaatttacg gccaatgggg cagacttgaa ettgtctget ttgecatatt ctgccgccca 4719 
aattgaagca gcggaccacg cttttgaact gactaacaat tacacttggg ttagagcett 4779 
aagcgcccag atgggggtcg gcggggatga ctcctggggg cagaaggtcc acceggaatt 4839 
ctgcctggat gctcaaaaag cccgccagct ccgcctggtg attcagcccc ttttactaaa 4899 
ataaatgeta caattgactt aacaggatga aattttagta aaagcaaagc gagtgaggaa 4959 
gatggcaacg atcagagaag tgecaaggea gccggcgtgt cgctagcgac ggtttcccgc 5019 



gtcttgaact atgaccagac cctgtcagtc aatgaggcaa 
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<210> 2 
<211> 583 
<212> PRT 

<213> Lactobacillus bulgaricus 
<400> 2 

Met He Phe He He Thr Asn Leu He Thr Ala He Arg He Gly Glu 
15 10 15 

Val Leu Leu Asp Pro Leu He Gly Asn Ala He Asp Arg Thr Glu Ser 
20 25 30 

Arg Trp Gly Lys Phe Lys Pro Trp Val Val Gly Gly Gly He He Ser 
35 40 45 

Ser Leu Ala Leu Leu Ala Leu Phe Thr Asp Phe Gly Gly He Asn Gin 
50 55 60 

Ser Asn Pro Val Val Tyr Leu Val He Phe Gly He Val Tyr Leu He 
65 70 75 80 

Met Asp He Phe Tyr Ser Phe Lys Asp Thr Gly Phe Trp Ala Met He 
85 90 95 

Pro Ala Leu Ser Leu Asp Ser Arg Glu Arg Glu Lys Thr Ser Thr Phe 
100 105 110 

Ala Arg Val Gly Ser Thr He Gly Ala Asn Leu Val Gly Val Val He 
115 120 125 

Thr Pro He He Leu Phe Phe Ser Ala Ser Lys Ala Asn Pro Asn Gly 
130 135 140 

Asp Lys Gin Gly Trp Phe Phe Phe Ala Leu He Val Ala He Val Gly 
145 150 155 160 

He Leu Thr Ser He Thr Val Gly Leu Gly Thr His Glu Val Lys Ser 
165 170 175 

Ala Leu Arg Glu Ser Asn Glu Lys Thr Thr Leu Lys Gin Val Phe Lys 
180 185 190 

Val Leu Gly Gin Asn Asp Gin Leu Leu Trp Leu Ala Phe Ala Tyr Trp 
195 200 205 
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Phe Tyr Gly Leu Gly lie Asn Thr Leu Asn Ala Leu Gin Leu Tyr Tyr 
210 215 220 

Phe Ser Tyr He Leu Gly Asp Ala Arg Gly Tyr Ser Leu Leu Tyr Thr 
225 230 235 240 

He Asn Thr Phe Val Gly Leu He Ser Ala Ser Phe Phe Pro Ser Leu 
245 250 255 

Ala Lys Lys Phe Asn Arg Asn Arg Leu Phe Tyr Ala Cys He Ala Val 
260 265 270 

Met Leu Leu Gly He Gly Val Phe Ser Val Ala Ser Gly Ser Leu Ala 
275 280 285 

Leu Ser Leu Val Gly Ala Glu Phe Phe Phe He Pro Gin Pro Leu Ala 
290 295 300 

Phe Leu Val Val Leu Met He He Ser Asp Ala Val Glu Tyr Gly Gin 
305 310 315 320 

Leu Lys Thr Gly His Arg Asp Glu Ala Leu Thr Leu Ser Val Arg Pro 
325 330 335 

Leu Val Asp Lys Leu Gly Gly Ala Leu Ser Asn Trp Phe Val Ser Leu 
340 345 350 

He Ala Leu Thr Ala Gly Met Thr Thr Gly Ala Thr Ala Ser Thr He 
355 360 365 

Thr Ala His Gly Gin Met Val Phe Lys Leu Ala Met Phe Ala Leu Pro 
370 375 380 

Ala Val Met Leu Leu He Ala Val Ser He Phe Ala Lys Lys Val Phe 
385 390 395 400 

Leu Thr Glu Glu Lys His Ala Glu He Val Asp Gin Leu Glu Thr Gin 
405 410 415 

Phe Ser Gin Ser His Ala Gin Lys Pro Ala Gin Ala Glu Ser Phe Thr 
420 425 430 

Leu Ala Ser Pro Val Ser Gly Gin Leu Met Asn Leu Asp Met Val Asp 
435 440 445 

Asp Pro Val Phe Ala Asp Lys Lys Leu Gly Asp Gly Phe Ala Leu Val 
450 455 460 
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Pro Ala Asp Gly Lys Val Tyr Ala Pro Phe Ala Gly Thr Val Arg Gin 
465 470 475 480 

Leu Ala Lys Thr Arg His Ser lie Val Leu Glu Asn Glu His Gly Val 
485 490 495 

Leu Val Leu lie His Leu Gly Leu Gly Thr Val Lys Leu Asn Gly Thr 
500 505 510 

Gly Phe Val Ser Tyr Val Glu Glu Gly Ser Gin Val Glu Ala Gly Gin 
515 520 525 

Gin lie Leu Glu Phe Trp Asp Pro Ala lie Lys Gin Ala Lys Leu Asp 
530 535 540 

Asp Thr Val lie Val Thr Val He Asn Ser Glu Thr Phe Ala Asn Ser 
545 550 555 560 

Gin Met Leu Leu Pro He Gly His Ser Val Gin Ala Leu Asp Asp Val 
565 570 575 

Phe Lys Leu Glu Gly Lys Asn 
580 



<210> 3 
<211> 880 
<212> PRT 

<213> Lactobacillus bulgaricus 
<400> 3 

Met Ser Asn Lys Leu Val Lys Glu Lys Arg Val Asp Gin Ala Asp Leu 
15 10 15 

Ala Trp Leu Thr Asp Pro Glu Val Tyr Glu Val Asn Thr He Pro Pro 
20 25 30 

His Ser Asp His Glu Ser Phe Gin Ser Gin Glu Glu Leu Glu Glu Gly 
35 40 45 

Lys Ser Ser Leu Val Gin Ser Leu Asp Gly Asp Trp Leu He Asp Tyr 
50 55 60 

Ala Glu Asn Gly Gin Gly Pro Val Asn Phe Tyr Ala Glu Asp Phe Asp 
65 70 75 80 

Asp Ser Asn Phe Lys Ser Val Lys Val Pro Gly Asn Leu Glu Leu Gin 
85 90 95 
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Gly Phe Gly Gin Pro Gin Tyr Val Asn Val Gin Tyr Pro Trp Asp Gly 
100 105 110 

Ser Glu Glu He Phe Pro Pro Gin He Pro Ser Lys Asn Pro Leu Ala 
115 120 125 

Ser Tyr Val Arg Tyr Phe Asp Leu Asp Glu Ala Phe Trp Asp Lys Glu 
130 135 140 

Val Ser Leu Lys Phe Asp Gly Ala Ala Thr Ala He Tyr Val Trp Leu 
145 150 155 160 

Asn Gly His Phe Val Gly Tyr Gly Glu Asp Ser Phe Thr Pro Ser Glu 
165 170 175 

Phe Met Val Thr Lys Phe Leu Lys Lys Glu Asn Asn Arg Leu Ala Val 
180 185 190 

Ala Leu Tyr Lys Tyr Ser Ser Ala Ser Trp Leu Glu Asp Gin Asp Phe 
195 200 205 

Trp Arg Met Ser Gly Leu Phe Arg Ser Val Thr Leu Gin Ala Lys Pro 
210 215 220 

Arg Leu His Leu Glu Asp Leu Lys Leu Thr Ala Ser Leu Thr Asp Asn 
225 230 235 240 

Tyr Gin Lys Gly Lys Leu Glu Val Glu Ala Asn He Ala Tyr Arg Leu 
245 250 255 

Pro Asn Ala Ser Phe Lys Leu Glu Val Arg Asp Ser Glu Gly Asp Leu 
260 265 270 

Val Ala Glu Lys Leu Gly Pro He Arg Ser Glu Gin Leu Glu Phe Thr 
275 280 285 

Leu Ala Asp Leu Pro Val Ala Ala Trp Ser Ala Glu Lys Pro Asn Leu 
290 295 300 

Tyr Gin Val Arg Leu Tyr Leu Tyr Gin Ala Gly Ser Leu Leu Glu Val 
305 310 315 320 

Ser Arg Gin Glu Val Gly Phe Arg Asn Phe Glu Leu Lys Asp Gly He 
325 330 335 

Met Tyr Leu Asn Gly Gin Arg He Val Phe Lys Gly Ala Asn Arg His 
340 345 350 
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Glu Phe Asp Ser Lys Leu Gly Arg Ala He Thr Glu Glu Asp Met He 
355 360 365 

Trp Asp He Lys Thr Met Lys Arg Ser Asn He Asn Ala Val Arg Cys 
370 375 380 

Ser His Tyr Pro Asn Gin Ser Leu Phe Tyr Arg Leu Cys Asp Lys Tyr 
385 390 395 400 

Gly Leu Tyr Val He Asp Glu Ala Asn Leu Glu Ser His Gly Thr Trp 
405 410 415 

Glu Lys Val Gly Gly His Glu Asp Pro Ser Phe Asn Val Pro Gly Asp 
420 425 430 

Asp Gin His Trp Leu Gly Ala Ser Leu Ser Arg Val Lys Asn Met Met 
435 440 445 

Ala Arg Asp Lys Asn His Ala Ser He Leu He Trp Ser Leu Gly Asn 
450 455 460 

Glu Ser Tyr Ala Gly Thr Val Phe Ala Gin Met Ala Asp Tyr Val Arg 
465 470 475 480 

Lys Ala Asp Pro Thr Arg Val Gin His Tyr Glu Gly Val Thr His Asn 
485 490 495 

Arg Lys Phe Asp Asp Ala Thr Gin He Glu Ser Arg Met Tyr Ala Pro 
500 505 510 

Ala Lys Val He Glu Glu Tyr Leu Thr Asn Lys Pro Ala Lys Pro Phe 
515 520 525 

He Ser Val Glu Tyr Ala His Ala Met Gly Asn Ser Val Gly Asp Leu 
530 535 540 

Ala Ala Tyr Thr Ala Leu Glu Lys Tyr Pro His Tyr Gin Gly Gly Phe 
545 550 555 560 

He Trp Asp Trp He Asp Gin Gly Leu Glu Lys Asp Gly His Leu Leu 
565 570 575 

Tyr Gly Gly Asp Phe Asp Asp Arg Pro Thr Asp Tyr Glu Phe Cys Gly 
580 585 590 

Asn Gly Leu Val Phe Ala Asp Arg Thr Glu Ser Pro Lys Leu Ala Asn 
595 600 605 
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Val Lys Ala Leu Tyr Ala Asn Leu Lys Leu Glu Val Lys Asp Gly Gin 
610 615 620 

Leu Phe Leu Lys Asn Asp Asn Leu Phe Thr Asn Ser Ser Ser Tyr Tyr 
625 630 635 640 

Phe Leu Thr Ser Leu Leu Val Asp Gly Lys Leu Thr Tyr Gin Ser Arg 
645 650 655 

Pro Leu Thr Phe Gly Leu Glu Pro Gly Glu Ser Gly Thr Phe Ala Leu 
660 665 670 

Pro Trp Pro Glu Val Ala Asp Glu Lys Gly Glu Val Val Tyr Arg Val 
675 680 685 

Thr Ala His Leu Lys Glu Asp Leu Pro Trp Ala Asp Glu Gly Phe Thr 
690 695 700 

Val Ala Glu Ala Glu Glu Val Ala Gin Lys Leu Pro Glu Phe Lys Pro 
705 710 715 720 

Glu Gly Arg Pro Asp Leu Val Asp Ser Asp Tyr Asn Leu Gly Leu Lys 
725 730 735 

Gly Asn Asn Phe Gin He Leu Phe Ser Lys Val Lys Gly Trp Pro Val 
740 745 750 

Ser Leu Lys Tyr Ala Gly Arg Glu Tyr Leu Lys Arg Leu Pro Glu Phe 
755 760 765 

Thr Phe Trp Arg Ala Leu Thr Asp Asn Asp Arg Gly Ala Gly Tyr Gly 
770 775 780 

Tyr Asp Leu Ala Arg Trp Glu Asn Ala Gly Lys Tyr Ala Arg Leu Lys 
785 790 795 800 

Asp He Ser Cys Glu Val Lys Glu Asp Ser Val Leu Val Lys Thr Ala 
805 810 815 

Phe Thr Leu Pro Val Ala Leu Lys Gly Asp Leu Thr Val Thr Tyr Glu 
820 825 830 

Val Asp Gly Arg Gly Lys lie Ala Val Thr Ala Asp Phe Pro Gly Ala 
835 840 845 

Glu Glu Ala Gly Leu Leu Pro Ala Phe Gly Leu Asn Leu Ala Leu Pro 
850 855 860 
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Lys Glu Leu Thr Asp Tyr Arg Tyr Tyr Gly Leu Gly Pro Asn Glu Ser 
865 870 875 880 
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French Language Declaration 



Jc rcvendique par '« present actc avoir la prioriti ilrnngere, en 
verai du Titre 3J. 5 1 19(a>(d) ou 5 3t>S(b) 4u Code des Eaus- 
Unia, sur louos demande ecwngcrc dc brevet on ccnificat 

d'invenKsur ou, en vertu du Titre 35, § 363<a) du meme Cods, 
sur tout* demande internationalc PCT dcsijjiiant au moins un 
pays autre que Ics Elals-Unis ct figurant ci-dcssous el, M 
«ochant la case, j'ti muni indiqiie ei-dessous toutc demande 
eirangcre dc brevet, tout scrtificat d'inventsurou mute demands 
Internationale PCT ayant date dc depot precedam celle tie :n 
demande & propos de laqueLIe unv prioriti est revendiquie- 



Prior Foreign application^) 

Demandt(s) de brevet anttfrieure(s) dans un autre pays. 



(Number) 
O'umiro) 



(Country) 
(Pays) 



I hereby claim foreign priority under Title 35, United Slaws 
Code, 5 lt&di)-(d) ot i 365(h) of any foreisn application^} for 
patent or inv«ntor*s certificate, or <j of any PCT 

International application which designated at least one country 

ether than the United Slates, listed below, and have also 
identified below, by checking flic box, any foreign appiication 
tor patent or inventor's certificuw, or PCT International 
application having a filing date before that of the application on 
which priority is claimed. 

nnriit de prion le 



{Day/Month/year Filed) 
(JOur/MoiS/Anne di depot) 



Yes 
Oui 



□ 

NO 
Non 



(Number) 
(Numitxi) 



(Country) 
(Pays) 



(Day/MontivYcar Filed) 

(Jgur/Wpis/Annc* dc depot) 



o 

Yes 
Out 



□ 
No 
Non 



Je revendiuue pur le present acie tout benefice, en vertu du Tine 
55, 5 1 19(e) du Code des Etats-lAiis, dc loute demands d= brevet 
provisoire cfTectuee aux Etata-Unisei figurant ci-uessous. 



I hereby claim the benefit under Title 35, United States Code, 5 
119(e) of any United Suites provisional application^ listed 
below. 



(Application No.) 
(N° dc demande) 



(Piling Date) 
(Dittc dt depot) 



Js rcvendique par le present actc luul benefice, en vertii du Tin's 
35, I 120 du Code des Etais-Unis, de loute demand? dc brevet 

cficctltee MIX EWJ-Unij, ou cn vertu du Titre 35, { 36525 du 

mem* Cad*, it l&ute demand* UMtMMiwal* PCT designMW im 
F.tats-Unis cl figurant ri-desious ot. dans la mesure ou Tobjct dr 
chacune des revendications de cette riemar.de de breve; n est pas 
divulgue dans la demande antericure arncricainc du 
Internationale PCT, en vertu des dispositions du premier 
paragraphe du Titre 35. § 112 du code des Etato-Unis, je 
reeonnai* devoir divulguer »«t* information pertinent? i la 
brevetabihte, comme defini dans k Titre 37, § 1.56 du Code 
federal des rcglemen laliorti, dont j'ai p.U disposer entFE la date de 
depot de hi demande anterteure et la date de depot de la demande 
nationals ou internationale PCT d* la present? demande i 



(Application No.) 
(N* de demande) 



(Filing Date) 
(Date de depot) 



I hereby Claim the benefit under Title JS, United States Tnde. g 
120 of any United States applications), or § 365(c) of any PCT 
International application designating the United Stoics, iistcd 

below and. Insofar as me subjaat nanar of each or iha claims or 
this application is not disclo&ed in the prior United States ot FtT 
International application in the manner provided by the Srtl 
paragraph of Title 35. United States Code, § 1 12, r acknowledge 
the duty to disclose information whieh i* truUcripl to 
patentability s* defined in Title 37, Code of Federal ReaulilioniL 
4 1-56 which became jv&ilablt! between tlie filing date Of the 
prior application and the national or PCT international films; date 
of this application 



(Application No .) 
(N" de demande) 



(Filing Date) 
{Date de depot) 



(Slalus) (patented, pertdirtg.abandonfld) 
(Statut) ^revets, en cours d'examcn. abandonrrt) 



(Application No.) 
(ti° de demande) 



(Piling Date) 
(Date de ddpot) 



Je declare que par le present Actc flue lOute declaration Cbittcluse 
eit. a ma connaiisancc. viridHiue et que tome neciamrion 
formulae a partir de nsnsdenemenu ou de suppositions est tenuc 
pour v£ridio.ue -,et de plus, sue touws «*3 dee'arat'on* ont *te 
fomiulees en sactuitt que touts fausse declaration volontatre ou 
son equivalent est passible d'une amende ou d'une incarceration, 
ou dc* deux, cn vertu dc la section IO01 du Titre 1ft du Cod* de 

Elats-Unis, «t que de wiles declarations volontairement faus3« 
risqucnt de cornpromettre la validite de la demande de brevet uu 
d« br« vei deli«.T« A partir d? celle-f i 



(Stilus) (patented, pending.ubmdoned) 

(Statiit) (brevetf.en ct^irs d'examcn, abandonni) 

I hebcry declare that all statements made herein of my awn 
knowledge are true and that al! statements made on information 
and belief are believed to be true ; and further that these 
statement* were made with the knowledge that willful false 
statements and the like so made are punishable by line or 
imprisonment, Or bb«h.' under Section 1001 of Title 18 Of the 

United Statu Cod* arid that audi willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POUVOIRS: Bn lam que I'lnvemeur ci"f, jc designe par U 

presentc avocUs(j) et/au agent(s> suivant(i) pour qii'lli 

poursuiwCm) la procedure de eette demands 4c brevet, ct 
Iraite(at) unite iiftiire i*y ropportant ivec 1'Office des breveti et 

des marquees : (mentionner le nom ct le mimero 
d'«n«8iitrerrwni). 



RAYMOND O. LINKER, JR. Registration Na. 26,419 



POWER OF ATTORNEY : As i named inventor, I hereby 
kppCiirU Ihe fdlbwing «.lt6rtcy(i) and/iif agMtfi) W> persecute 
thi» application aruj transact all bussiness in the Patent and 
Tridcmark. Office connected therewith ■ (list name and 
regutratiori number) 



Adresser touts correspandatwe i. : 


Send Correspondence «s : 




AI.$TQ.N * ptRp u.r 




1211 Ejksst Mortheid Street 




P.O. Dnwcr 34009 




CHARLOTTE, NC 38IJ4-40M U.S.A. 


Adresser tout appet telephoriKiue a : 


Direal Telephone calls ta : (name and telephone number) 


(nam el numcrfjdc telephone) 


(704)331-6000 



9- 



Nom complete de r unique ou premier mventeur 
- Laurent BENBAPJSr: 



Signature de I'i 

■WUtign 



ttigny (FRANCE) 



JEM 



Adreus Postale 

7. avenue de Provence F-92160 Amhoriy (FRANCE)) 




Date 



Domicile 
F^72O0 Strasbourg (FRANCE) 



Natiunalil 
FrancaUe 



Adressc Postale 
7. rue des Srasaeura ft-(j72fl0 Strasbourg (FfcANCE) 



: of sale or first inventor 



Inventor's iigriitur* 



Post Office Address 



Full name of second joint inventor, if arty- 



Second inventut's signature 



Post Office Address 



(Fpumier tcs mims renseignemems et la iljnatwe de wvt W- 
inventcur supplcmentaire ) 



(Suppply Similar information and signature for third and 
subsequent joint inventors.) 
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Nom e pmpl evi&U irouH^me CQ-invenwur. le its ech&inl 


Fvli nwn* <?f third joint inventor, if any 


Siraiirffde I'ir^iiXir > Date 


Third inventor's signature 


Daw 


^67200"Strasbourg [ERaNCE'j 1 Tv7 


Rr£id£ii£e 


-fJaUanaht^ 
Francaise 


Citizenship 


49. rue du Marictal Fo«h F-G72Q0 Strasbourg (FRANCE) 


Pail Office Addrett 






Nom eamplBtc du qustrieme «-inven«ur, leefcs eeheant 


Full name 0/ fourth joint inventor, if any 


Signature det'invenlcur Date 


Fourth inventor'* signature 


DjlHf 


Domicile 


Residence 


Nationalite 

Fran^aine 


Ciliwnsbjp 




Adreisse PGitale 


FijSt QfTic? Addrwj 






Nam complete du einquieme ca-inventeur, le ca* echE0.ru 


Full name of fifth joint inventor, if any 


Signature de I'mventeur Date 


Pilth inventor'* signature 


Daw 


Domicile 


Residence 


Nauoiiiliti 


Citizenship 


Adresse Postals 


Po$* Office Address '■ 







Nam complete du sixieme co-inventcur, 1c «a> eeheant 


Full name of sixth joint inventor, if any 


Signscure de I'mventeur Date 


Siitth inventor's* signature 


Dare 


Domicile 


, Residence 


Nationalite 


Citizenship 


Adrirssc Poslalc 


Past Office Address 







{fountier les mernss renwignenwnts et tt» signers de 
irtventcur suppli mentaircO 



Supply similar tnfbrmailon and slgnrlurc for third and 

suhfleflueni joint inventors,) 
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